PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2004-039586 
(43)Date of publication of application : 05.02.2004 



H01J 9/02 
H01J 11/02 



(21 Application number : 2002-198393 (71 Applicant : MATSUSHITA ELECTRIC IND 

CO LTD 

(22)Date of filing: 08.07.2002 (72)Inventor : OISHI KIICHIRO 

TERAUCHI MASAHARU 
KITAGAWA MASATOSHI 



(54) DIELECTRIC FILM, METHOD FOR FORMING THE SAME, AND PLASMA 
DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve problems 
on a conventional method for forming an 
magnesium oxide protective film: wherein, 
| since an organic substance contained in paste 
is not completely decomposed and removed 
even if baked at a distortion point or lower of a 
glass substrate, the function as a protective 
, film cannot be obtained; and, when the baking 
temperature is high, the production tact is 
reduced and large electricity is required to 
maintain high temperatures; and that an 
expensive glass having a high distortion point 
must be used as a substrate. 
SOLUTION: According to the method for 



forming a dielectric film of the present invention, a dielectric film is formed, on a 



substrate, from a liquid material comprising a dielectric film material precursor and an 
organic compound, and the energy beam irradiation or plasma irradiation is carried out 
after or during the formation of the dielectric film precursor from the liquid material, or 
during baking thereof. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A formation method of a dielectric film calcinating glaring after irradiating with an 
energy beam a dielectric film raw material applied on a substrate using a liquid material 
containing an organic metallic compound having contained a dielectric film material 
precursor and at least one or more kinds of organic matters. 
[Claim 2] 

A formation method of the dielectric film according to claim 1 including a process of 
irradiating with said energy beam while applying a liquid material. 
[Claim 3] 

A formation method of a dielectric film calcinating glaring after irradiating with plasma 
a dielectric film raw material applied on a substrate using a liquid material containing 
an organic metallic compound having contained a dielectric film material precursor and 
at least one or more kinds of organic matters. 
[Claim 4] 

A formation method of the dielectric film according to claim 3 including a process of 
irradiating with said plasma while applying a liquid material. 
[Claim 5] 

A formation method of a dielectric film given in Claim 3 or any of 4 they are. [, wherein 
said plasma is rare gaseous plasma ] 
[Claim 6] 

A formation method of a dielectric film given in Claim 3 or any of 4 they are. [, wherein 
said plasma is fluorine plasma ] 
[Claim 7] 

A formation method of a dielectric film given in Claim 3 or any of 4 they are. [ being 
the plasma containing an element in which said plasma constitutes a dielectric film ] 
[Claim 8] 

A plasma display panel to which the placed opposite of a back substrate and the front 



substrate is carried out across gas discharge space, an electrode covered with a 
dielectric layer is formed in at least one substrate, a protective layer is formed on a 
dielectric layer, and it comes to form said protective layer by one method of 7 from 
Claim 1. 
[Claim 9] 

A dielectric film characterized by a dielectric after calcination being a lumpy crystal 
including a process of calcinating a dielectric film raw material applied on a substrate 
using a liquid material containing an organic metallic compound having contained a 
dielectric film material precursor and at least one or more kinds of organic matters. 
[Claim 10] 

A plasma display panel which the placed opposite of a back substrate and the front 
substrate is carried out across gas discharge space, an electrode covered with a 
dielectric layer is formed in at least one substrate, and a protective layer is formed on 
a dielectric layer, and is characterized by said protective layer being the dielectric film 
according to claim 9. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In the case where especially this invention manufactures the plasma display panel 
(referred to also as a gas discharge display panel or PDP) used for a display device 
etc. about a method for forming thin film and equipment, It is related with the 
formation method of the dielectric protective film used suitably to form the protective 
film for protecting a dielectric layer. 
[0002] 

[Description of the Prior Art] 

With the alternating current drive type plasma display panel, the electrode of the 
couple for discharge is covered with dielectric layers, such as low melting glass, and 
the protective film for protecting from the ion bombardment at the time of discharge 
on the surface of a dielectric layer further is provided. Since a protective film touches 
discharge space, it has influence to a discharge characteristic with the big 
construction material and membraneous quality. Generally, magnesium oxide (MgO) is 
used for the protective film from a viewpoint that excelling in sputtering-proof nature 



and the secondary-emission characteristic are good. 
[0003] 

Although the driver voltage of a plasma display panel is determined by many factors, 
such as element structure and filler gas, there is a secondary emission coefficient of 
the protective film which touches discharge space as one of factors. It can drive by 
the low voltage, so that this secondary emission coefficient is large. The protective 
film which consists of magnesium oxide has a large secondary emission coefficient, 
and is suitable for the protective film from such a viewpoint. 
[0004] 

As conventionally shown in 733 pages of flat-panel display large encyclopedias (Kogyo 
Chosakai Publishing), in forming the protective film which consists of magnesium oxide 
films, Generally the technique of depositing the magnesium oxide thin film of the 
columnar crystal which had a stacking tendency on the surface of the dielectric layer 
by evaporating a deposition source in the oxygen environment in a vacuum by the 
exposure of the electron energy using an electron beam is adopted. 
[0005] 

[Problem to be solved by the invention] 

However, when enlarging the display screen of a plasma display panel, The substrate 
of a large area is required, in order to form a magnesium oxide protective film after 
storing this substrate in connection with it, a large-sized vacuum chamber is needed, 
and there is a problem that manufacturing installation cost becomes very 
comparatively high-priced. 
[0006] 

In magnesium oxide of a columnar crystal, the path of electronic conduction is made 
into a crystal interface, since leakage current becomes large, it is hard to hold the wall 
charge of a membrane surface, and there is a problem that discharge varies. 
[0007] 

Print the paste containing magnesium oxide and methods of forming a magnesium 
oxide film by low cost include the method by performing desiccation and calcination 
after that, as shown in JP.30071 17,B, but. In the calcination below the strain point of 
the glass substrate used for the general present, the decomposition removal of the 
organic matter contained during a paste cannot be carried out thoroughly, but there is 
a problem that the function as a protective film cannot be obtained. 
[0008] 

When calcination temperature is made into an elevated temperature, there are a 
problem of needing big electric power in order to maintain a fall and elevated 



temperature of a manufacture baton, and a problem that expensive high strain point 

glass must be used for a substrate. 

[0009] 

[Means for solving problem] 

The dielectric film formation method of this invention with the liquid material 
containing a dielectric film material precursor and an organic compound. After forming 
a dielectric film on a substrate and forming a dielectric film precursor with a liquid 
material, energy beam exposure or plasma irradiation is performed during formation or 
calcination. 
[0010] 

The formation method of the dielectric film of this invention according to claim 1 , It 
calcinates glaring, after irradiating with an energy beam the dielectric film raw material 
applied on the substrate using the liquid material containing the organic metallic 
compound having contained a dielectric film material precursor and at least one or 
more kinds of organic matters. 
[0011] 

According to this, by irradiating with an energy beam, disassembly of the organic 
matter which exists in a dielectric film raw material can be promoted, and a dielectric 
film can be formed by calcination at the conventionally impossible low temperature. 
[0012] 

The formation method of the dielectric film of this invention according to claim 2, The 
process of irradiating with an energy beam is included applying a liquid material to the 
dielectric film raw material applied on the substrate using the liquid material containing 
the organic metallic compound having contained a dielectric film material precursor 
and at least one or more kinds of organic matters. 
[0013] 

According to this, since the thickness direction of a dielectric film can be uniformly 
irradiated with an energy beam, a homogeneous high dielectric film can be formed by 
calcination at low temperature. 
[0014] 

The formation method of the dielectric film of this invention according to claim 3 is 
calcinated glaring, after irradiating with plasma the dielectric film raw material on the 
substrate applied using the liquid material containing the organic metallic compound 
having contained a dielectric film material precursor and at least one or more kinds of 
organic matters. 
[0015] 



According to this, by irradiating with plasma, disassembly of the organic matter which 
exists in a dielectric film raw material can be promoted, and a dielectric film can be 
formed by calcination at the conventionally impossible low temperature. 
[0016] 

When applying the formation method of the dielectric film of this invention according 
to claim 4 using the liquid material containing the organic metallic compound having 
contained a dielectric film material precursor and at least one or more kinds of organic 
matters, it includes the process of applying a liquid material, irradiating a dielectric film 
raw material with plasma. 
[0017] 

According to this, since the thickness direction of a dielectric film can be uniformly 
irradiated with plasma, a homogeneous high dielectric film can be formed by 
calcination at low temperature. 
[0018] 

When forming the formation method of the dielectric film of this invention according to 
claim 5 using the liquid material containing the organic metallic compound having 
contained a dielectric film material precursor and at least one or more kinds of organic 
matters, it is characterized by the plasma with which a dielectric film raw material is 
irradiated being rare gaseous plasma. 
[0019] 

According to this, since it is inertness chemically, the plasma using rare gas can form 
a dielectric film by low-temperature calcination, without affecting membraneous 
quality, even when a residue by plasma is contained in a dielectric film. 
[0020] 

When forming a formation method of the dielectric film of this invention according to 
claim 6 using a liquid material containing an organic metallic compound having 
contained a dielectric film material precursor and at least one or more kinds of organic 
matters, it is characterized by plasma with which a dielectric film raw material is 
irradiated being fluorine plasma. 
[0021] 

Since a layer which consists of fluorides is formed in the dielectric film surface by 
plasma irradiation according to this, a dielectric film stabilized chemically that it is 
hard to absorb moisture can be formed by calcination at low temperature. 
[0022] 

A formation method of the dielectric film of this invention according to claim 7, When 
forming using a liquid material containing an organic metallic compound having 



contained a dielectric film material precursor and at least one or more kinds of organic 
matters, plasma with which a dielectric film raw material is irradiated is characterized 
by being the plasma containing an element which constitutes a dielectric film. 
[0023] 

According to this, an atomic deficit of a created dielectric film can be compensated by 
plasma irradiation, and a good crystalline dielectric film can be formed by calcination 
at low temperature. 
[0024] 

The plasma display panel of this invention according to claim 8, The placed opposite of 
a back substrate and the front substrate is carried out across gas discharge space, 
the electrode covered with the dielectric layer is formed in at least one substrate, a 
protective layer is formed on a dielectric layer, and said protective layer is formed by 
one method of 7 from Claim 1. 
[0025] 

According to this, since a dielectric protective film can be formed at the 
conventionally impossible low temperature, improvement in the manufacture baton of 
a plasma display panel can be aimed at. 
[0026] 

The dielectric film of this invention according to claim 9 is characterized by the 
dielectric after calcination being a lumpy crystal including the process of calcinating 
the dielectric film raw material applied on the substrate using the liquid material 
containing the organic metallic compound having contained a dielectric film material 
precursor and at least one or more kinds of organic matters. 
[0027] 

According to this, compared with a columnar crystal, leakage current serves as few 

dielectric films. 

[0028] 

The plasma display panel of this invention according to claim 10, The placed opposite 
of a back substrate and the front substrate is carried out across gas discharge space, 
the electrode covered with the dielectric layer is formed in at least one substrate, a 
protective layer is formed on a dielectric layer, and it is characterized by said 
protective layer being the dielectric film according to claim 9. 
[0029] 

Since the leakage current to a thickness direction can form few dielectric protective 
layers compared with the dielectric film of a columnar crystal according to this, there 
is little disappearance of the held wall charge and the large plasma display panel of a 



drive margin can be formed. 
[0030] 

[Mode for carrying out the invention] 

Hereafter, an embodiment of the invention is described with reference to figures. 
[0031] 

Drawing 2 is an exploded perspective view of the portion of PDP which applied this 
invention concerned. Drawing 2 is AC type PDP of 3 electrode-surface discharge 
form, The glass substrate 1 by the side of a front face, and plane discharge. The 
display electrode 2 for making it produce, and wall charge. It comprises the 
fluorescent substance 8 for the address electrode 6 for making the glass substrate 5 
by the side of the dielectric layer 3 for AC drive to be used, the dielectric protective 
film 4, and the back, and the unit luminous region in a display line emit light selectively, 
the septum 7 which divides discharge space, and a full color display. 
[0032] 

(Embodiment 1) 

According to this Embodiment 1, in forming the dielectric protective film 4 via the 
dielectric layer 3 on the display electrode 2 of PDP, as shown in drawing 1 , the liquid 
material containing MgO is prepared and the reserve protective film before [ of about 
700 nm ] desiccation is formed with a spin coat method on the dielectric layer 3 using 
this. The film formation condition at this time is 30 sec at 300 rpm. Next, after using a 
low-pressure mercury lamp for this reserve protective film before desiccation and 
irradiating with 30min ultraviolet rays by 10 mW/cm 2 , a reserve protective film is 
obtained by carrying out 10min desiccation at 150 **. Since disassembly of the 
organic matter contained in a liquid material in the case of this UV irradiation 
advances, the dielectric protective film 4 can be formed by carrying out 30min 
calcination of the obtained reserve protective film at the low temperature of 400 **. 
[0033] 

The dielectric film produced by the above method was a lumpy crystal, an optical band 
gap value (Egopt) is 7.7 eV, and the membraneous quality showed the good 
characteristic. 
[0034] 

(Embodiment 2) 

According to this Embodiment 2, in forming the dielectric protective film 4 via the 
dielectric layer 3 on the display electrode 2 of PDP, a liquid material containing MgO is 
prepared and a reserve protective film before [ of about 700 nm ] desiccation is 
formed with a spin coat method on the dielectric layer 3 using this. In that case, it 



irradiates with ultraviolet rays by 10 mW/cm 2 all over a spin coat using a low-pressure 
mercury lamp, and it continues after an end of a spin coat, and irradiates with 20min 
ultraviolet rays by 10 mW/cm 2 , and a reserve protective film is obtained by carrying 
out 10min desiccation at 150 ** after that. The dielectric protective film 4 can be 
formed by carrying out 30min calcination of the obtained reserve protective film at 
450 **. 
[0035] 

A dielectric film produced by the same method as the above was a lumpy crystal, an 
optical band gap value (Egopt) is 7.8 eV, and the membraneous quality showed the 
good characteristic. 
[0036] 

As a result of measuring a dependency over operating time of firing potential of PDP 
by an accelerated test, as shown in drawing 3 , the good characteristic that a 
dependency is small was shown. 
[0037] 

(Comparative example 1 ) 

A reserve protective film is obtained by forming the reserve protective film before 
desiccation by the same method as Embodiment 2, and carrying out 10min desiccation 
at 1 50 ** after that. The dielectric protective film 4 is formed by carrying out 30min 
calcination of the obtained reserve protective film at 550 **. 
[0038] 

As a result of measuring the dependency over the operating time of the firing potential 
by the accelerated test of PDP produced by the above method, as shown in drawing 4 , 
it was high firing potential from the early stages of operation. 
[0039] 

Although ultraviolet rays were used as an energy beam in these Embodiments 1 and 2, 
Since other light energies, such as infrared rays and X-rays, and disassembly of the 
organic matter contained in a raw material by giving energy also by irradiating with 
particle beams, such as an ion beam, can be advanced, the same effect is expectable. 
[0040] 

(Embodiment 3) 

According to this Embodiment 3, in forming the dielectric protective film 4 via the 
dielectric layer 3 on the display electrode 2 of PDP, the liquid material containing MgO 
is prepared and the reserve protective film before [ of about 700 nm ] desiccation is 
formed with a spin coat method on the dielectric layer 3 using this. The film formation 
condition at this time is 30 sec at 300 rpm. Next, after using an atmospheric pressure 



plasma device for this reserve protective film before desiccation and performing 3min 
argon plasma processing by 250W, a reserve protective film is obtained by carrying 
out 1 0min desiccation at 1 50 **. The dielectric protective film 4 can be formed by 
carrying out 30min calcination of the reserve protective film obtained by disassembly 
of the organic matter contained in a liquid material advancing on the occasion of this 
plasma treatment at 450 **. 
[0041] 

A dielectric film produced by the above method was a lumpy crystal, an optical band 
gap value (Egopt) is 7.8 eV, and the membraneous quality showed the good 
characteristic. 
[0042] 

(Embodiment 4) 

According to this Embodiment 4, in forming the dielectric protective film 4 via the 
dielectric layer 3 on the display electrode 2 of PDP, a liquid material containing MgO is 
prepared and a reserve protective film before [ of about 700 nm ] desiccation is 
formed with a spin coat method on the dielectric layer 3 using this. After performing 
argon plasma processing by 250W all over a spin coat using an atmospheric pressure 
plasma device and performing oxygen plasma treatment of 2min to a pan by 250W 
after that in that case, a reserve protective film is obtained by carrying out 1 0min 
desiccation at 1 50 **. The dielectric protective film 4 can be formed by carrying out 
30min calcination of the obtained reserve protective film at 460 **. 
[0043] 

A dielectric film produced by the above method was a lumpy crystal, an optical band 
gap value (Egopt) is 7.7 eV, and the membraneous quality showed the good 
characteristic. 
[0044] 

As a result of measuring a dependency over operating time of firing potential of PDP 
by an accelerated test, as shown in drawing 5 , the good characteristic that a 
dependency is small was shown. 
[0045] 

(Embodiment 5) 

According to this Embodiment 5, in forming the dielectric protective film 4 via the 
dielectric layer 3 on the display electrode 2 of PDP, the liquid material containing MgO 
is prepared and the reserve protective film before [ of about 700 nm ] desiccation is 
formed with a spin coat method on the dielectric layer 3 using this. The film formation 
condition at this time is 30 sec at 300 rpm. Next, after using an atmospheric pressure 



plasma device for this reserve protective film before desiccation and performing 3min 
fluorine plasma processing by 250W, a reserve protective film is obtained by carrying 
out 10min desiccation at 150 **. The dielectric protective film 4 can be formed by 
carrying out 30min calcination of the reserve protective film obtained by disassembly 
of the organic matter contained in a liquid material advancing on the occasion of this 
plasma treatment at 450 **. 
[0046] 

The dielectric film created by the above method was a lumpy crystal, firing potential is 
1 60-1 80V, and the discharge characteristic in the plasma display panel by the 3 
electrode-surface discharge system which created this dielectric film as a protective 
film showed the good characteristic. 
[0047] 

Since the moisture content to which it sticks compared with the case where he has 
no fluorine plasma processing since a fluoride layer is formed in the surface decreases, 
the moisture content within a cell can decrease and degradation of a fluorescent 
substance can be prevented. 
[0048] 

(Embodiment 6) 

According to this Embodiment 6, in forming the dielectric protective film 4 via the 
dielectric layer 3 on the display electrode 2 of PDP, the liquid material containing MgO 
is prepared and the reserve protective film before [ of about 700 nm ] desiccation is 
formed with a spin coat method on the dielectric layer 3 using this. The film formation 
condition at this time is 30 sec at 300 rpm. Next, after using an atmospheric pressure 
plasma device for this reserve protective film before desiccation and performing 3min 
oxygen plasma treatment by 250W, a reserve protective film is obtained by carrying 
out 10min desiccation at 150 **. The dielectric protective film 4 can be formed by 
carrying out 30min calcination of the reserve protective film obtained by disassembly 
of the organic matter contained in a liquid material advancing on the occasion of this 
plasma treatment at 450 **. 
[0049] 

The dielectric film produced by the above method was a lumpy crystal, an optical band 
gap value (Egopt) is 7.7 e V, and the membraneous quality showed the good 
characteristic. 
[0050] 

When the amount of oxygen deficiencies by cathode luminescence was evaluated, 
MgO which does not have nearly thoroughly a peak with a wavelength of about 400 nm 



by the impurity level of oxygen-deficiency origin was obtained. 
[0051] 

Although oxygen plasma was used for plasma treatment in this embodiment, using 
MgO as a dielectric protective film, Using AIN as a dielectric protective film, if using 
nitrogen plasma for plasma treatment etc. is the plasma treatment containing the 
element contained in a dielectric protective film, the same effect can be acquired. 
[0052] 

In an above embodiment of 1 to 6, although the formation method of the reserve 
protective film before desiccation showed the spin coat method as an example, since 
an energy beam exposure or plasma irradiation of this invention is possible, the same 
effect can be acquired with other methods for film deposition using liquid materials, 
such as a coating and MOD. 
[0053] 

Although MgO was used as a dielectric protective film, The effect also as dielectric 
materials, such as other materials, for example, MgF, La 2 0 3 , and Ce0 2 , and others that 
the oxide of alkaline-earth metals, such as beryllium or barium, the fluorides of 
alkaline-earth metals, or these mixtures are also the same can be acquired. 
[0054] 

Not only a 3 electrode-surface discharge system but an opposite discharge system 

may be sufficient as the structure of a plasma display panel. 

[0055] 

[Effect of the Invention] 

In formation of the dielectric protective film [ according to the formation method of 
the dielectric film of this invention ] in a plasma display panel, Disassembly of the 
organic matter contained in a liquid material can be promoted by performing energy 
beam exposure or plasma irradiation, forming, after forming a reserve protective film 
with a liquid material, so that clearly from the above explanation. For this reason, 
calcination temperature can be lowered, decomposition removal of the organic matter 
contained during a paste is carried out thoroughly, and a dielectric protective film can 
be formed. This can attain low cost-ization of a plasma display panel. 
[0056] 

Since a dielectric film consists of a massive crystal, a quality plasma display panel 

with little leakage current can be created. 

[0057] 

Since a dielectric protective film is formed with a liquid material, the processing can 
be performed within the reaction apparatus of ordinary pressure, Therefore, since it is 



only sufficient to enlarge the reaction apparatus of ordinary pressure according to it 
and it is not necessary to use a large-sized vacuum chamber even if a substrate 
becomes large-sized, the simple nature in the case of protective film formation, 
high-throughput-izing, and low cost-ization are realizable. 
[Brief Description of the Drawings] 

[Drawing 1] The figure showing an example of the block diagram of a desirable process 
forming the dielectric protective film on the plasma display panel by this invention 
[Drawing 2] The exploded perspective view of the principal part of the plasma display 
panel which applied this invention 

[Drawing 3] The graph which shows the relation between operating time and firing 
potential in the plasma display panel using a dielectric protective film including the 
process of forming membranes in a spin coat while irradiating with the ultraviolet rays 
of this invention 

[Drawing 4j The graph which shows the relation between operating time and firing 
potential in the plasma display panel using the dielectric protective film which formed 
membranes without irradiating with ultraviolet rays 

[Drawing 5] The graph which shows the relation between operating time and firing 
potential in the plasma display panel using a dielectric protective film including the 
process of forming membranes in a spin coat while irradiating with the plasma of this 
invention 

[Explanations of letters or numerals] 

1 Glass substrate 

2 Display electrode 

3 Dielectric layer 

4 Dielectric protective film 

5 Glass substrate 

6 Address electrode 

7 Septum 

8 Fluorescent substance 
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ztazuai, imzixfzmmfomm^xmiTyx^mmizx vmrn-tt z 

[00 24] 

*^Hj^if*ii8 imcoTyx-?^ ^ xrvA^Mi^ A'ximsm^m^mmm 
tmmmmtfmmm^ti, >j?%< t h-a<Dmm.mmm^m\zm.hKtzmmmm 

T'ffM ZtLX\*ZZk £#S fc Liz t OT"S> S . 
[00 2 5] 
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[00 26] 

[00 27] 
[00 28] 

[00 29] 

■r ^ i mi , mmsiito ^ , asp* y - ? usi^^v 

[00 30] 
[?»«»«(] 

J2TF, W^MS^M^^T , 0£#liLT PUTTS. 
[00 3 1] 

0 2 (±*^0fl £ ifffl Uc P D P CD §iS»#<^MJW&HB2'C*> h . II 2 (i , =*fiiHfl«7B 
2, S«^^flJfflt-!»AClgi)«^C0^«#:l3, i$tttftill£4. MIJ^^X* 

[00 32] 

(Haw»KIBl ) 

Hlfcjatti-Sfc, PDP<7)Sl^«ffi2±{CfM#:l3£/M-a§ 
«*«HI«4*^B!t 1 tSfcfc>t"5, MgO££tf»tt«m*fH«U ifL^fflV^IM* 
l3±i:Xh°y3-hffiT'feJ;-e 7 0 0 nmO^SIu^fiffili^SrffM-f <I<?)H#0)Jfc 
B^fefWi, 3 0 0 rpmt'3 0 s ect^. JJtfc, ;^^tu^«ffiilKtffiE7K$g7 
yT&fflUT, 1 OmW/c m2 T3 Om i nf«»L)tf , 15 0'CtlOmi 

SMWMtTS^ #^ifX^««ii)1^4 0 0"Ct^3ffiST-3 0mi n&tft 

[00 33] 

ffi ( E g o p t ) t?7 . 7 e OStfStffttifr^Ut. 
[00 34] 

(3»Ms2) 

2 P D P «iSH2±l:ilfti 3 £^LTM*SSIi4 Zm& 

tuzfow, Mgo^tf?lftMf(&ilSt, >iifx*fflv^^*ii3±{cxeyr?- 

baT"^J;-e7 0 0 nm^Mll^fi«iIM&ffM-rS o ffiEE*«7^T*fflVi 
TXtyrr-l^i^MM 1 0mW/cm2 TMItL. xb°> 3- h&JfJ^T 1 0 
mW/cm2 T2 Omi n£fl«£BgSfU ^)fll 50T7C1 Omi nKfitiifcl: 
0 , ^fiSHM^tf-S. . %t>ttiZf%B&m£4 5 0°CT'3 0 m i n^M^S £ t <fc 
•5 , i^MSIIM 4 £ IMT 5 i t £ 5 . 
[00 3 5] 

t77i(Egopt)tf7, 8 e Vtft 9 &#&1*tt£*Ufc . 
[00 36] 
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± tz , wmmz i t p d p oftmp^€J±o»^ s encase Lfc*ss , 

[00 37] 

(itKMl) 

mmmm2 1 mm^mx^m^mummim^L, *<m i 5 o°ct loming 

- t IzX 0 , ^HBftlSKfc&S . ftt>tvfc=H&Bffl£t: 5 5 0°C?3 0 m i nM 

•r 4 - i: (c i o , mmmmm4 . 

[00 38] 

m±»7f£ii J: 0 tfSSU: P D PwMtSlfci S JfcM&^EE«iftfWfH{cStrs«c# 

[00 39] 

[0040] 

(SWI3) 

*mmcoBM3*vn. p d pon^i«2±aM*ii3 ^LT^mfriiiH man 
-t&izhtz*), MzoztstsmvmzwaRL, ztim^-zmmftmsnzxvya- 
bmT&xzi o o nmco&m^mimm$:Btfi-fz>« z^m^mmm, 300 r 

pmt"3 0 s ectM. i^^lu^ffiaJSi^MJEr^X^gaSrfflV^T , 

2 5 0Wt3mi nr/Wy/^Xv^ff-jJtfi 1 5 OttlOm i nl&kfhZ 

#3t?T U W^^fc^HHMWH* 4 5 0°CC3 Om i nfmtt Z blZi: 
4£ffM-fi>£fc# ;, ?"#i>o 
[004 1] 

fit ( E g o p t ) #7 . 8e Vtft^rjrttt^^U^ 
[0042] 

(mmcoBWA ) 

*nss^^!B4 t (i, p d p nmmm 2±m^m3 ttn-ixmnmmwA 

tZlZbtz »),MS O £^>ffif*N(f|*MK t, - iir HI t >-C^Vlift!rf 3 ±IZ X K > :7 - 
bSt-^J;^7 0 0 nm^Stl^««iiM^ffM^, ^J±7°5X^K^ 
ffl^tXtfyr7-h4ii;2 5 OWT'T^^Vr^X-e^Srfi 1 ^, *<0ft3 tt2 5 0 W 
T"2m i n<OlHf7 , 5X^«Sl*ftofcft, 1 5 0°CT'l Om i nSSfttS Z t \Z X *} , 
THfffifSIS&flS . t#^/^ffff*fIIS£ 4 6 0°CT3 Om i ngytTSC: t i 0 , !i 
«tf»fN SMtS Z t § . 
[0043] 

l(Egopt) ^ 7 . 7 e Vtfc D&jffStfHSfcSUfc. 
[0044] 

£ tz , MUMfc ctliPDP Offimr^^E^lft^^lSicM^I. ffi#tt£ffl£ LfcfeU . 
[004 5] 

^mmmm 5 x-iz, pdp oh^s 2±tgtm*s 3 ^^LTi^ft«»H4 

■tSfci&fcO, MgO£-MrJfcflc]iCB£!^U -ix^fflv^ii«*ii3±{cxt°y3- 

hSTi3i^7 0 0 nmcoeiSmflHi«liKS'»JS-rS. ^l§tf>jSJSfcfN±, 300 r 
pmT"3 0 s ectW. -^^'flMrflffiM^MET^Xvgg^ ffl^T , 

2 5 0WT"3mi n7 7*75X'7)!i«fiotf| > 1 5 0°CT 1 0 m i n&Sgfr& Z t 
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jtfrU %t>ftfc.^mm&*4 5 0T7C3 Om i n^M^i fcScj; Df^t*f*tIJl4 
[0046] 

#1 6 0-1 8 0VTj>9a#&1f!*£*Lfc. 
[0047] 

[0048] 

(mmcomme) 

^mmmmeTi±, p d p?m*mffi2±t;:imffcji3 ^^LTism*«^R4 £?fM 

b^T'^J;^7 0 0 nm«^'lf|rfiffillM*ffM-r^„ i«H$<M!*fHi, 300 r 
pmT'3 0 s ectW. i«Il!U^{i«II)i(C*MJE7°5X7'gS^ffl^t , 

250WT"3mi nl^r^X^JflfflfctrsfcfiL 15 0tri Omi n ipBt"^ .1 fc i~ 

ffU #«X^fif*i»4 5 0°CT-3 Om i nMtl,Ctl:J; Vl§H*ffiII$l4 £ 

[0049] 

fit ( E g o p t ) #7 . 7e vtft O&fffcftttfc^U:. 
[00 50] 

*y-hVP5*-y-fey^i*l83lW3tt«fl E tt*fi : ofcf:i*, ISJRXf!£*<7) 
[00 5 1] 

[00 52] 

£ =t , lil±^ 1 *^ 6 oMfioiJllTIi , f^S w7MiSfIJi^JFM77&lix t° y n - N & 

5. 

[00 53] 

^ mmmmmt LtM g o^v**\ ^fl&otm, witrMgF, La 2 o 3 

[00 54] 

[00 5 5] 
[M^M] 

*HHH^f^m*JK^ffM7V&(c i tug , 75X7f -f xt-u >r m^-icfc it a i^mfrffiii 

Ufcftfc t <liff«L«^ , x^Wf-h'-ABglti, L<{4T5XvH3i^ff 3 ; t iz 
J: 9, ^*JIH*ic^iL^ Wl i. • r.i7-i1.Yji^.;b iOfcft, SMSS 
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[00 56] 

TV A r^,vi\m-rh i t ifiX'i* z> . 
[00 57] 

L^Tv-tXCDTv>y?mco~m£^ktM 

[02 ] *«BH*afflLfc7"5XVT 4 *:rM^*>l^±BSIW>a*iSt«0 

[03] *f», ^W^{®Wt=5r^'fexh°yri-h-(:«-rsxg^^tf!S€*ffiiI 

[04 ] ^HRSSBI^f fc^L^^mffilllS^ffl^^r^Xvr 4 -XTVA 

1 a^zm. 

2 H^ttffi 
3 

4 wmms* 

6 TKl^tS 

7 PiM 



ttmt^ttftifjft 
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[03] 




1 10 
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(T2mm mw mm 

F^-A(##) 5C027 M06 

5C040 GD09 JA02 JA22 JA23 LA17 MA23 MA26 



